This study was conducted on Dirki and Jato sites vegetation in Ilu Gelan district, west Shewa zone of Oromia region, 195 km west of Addis Ababa, to identify floristic composition and plant community types the vegetation. Systematic sampling method was used to collect vegetation data from 54 (20 m × 20 m) plots. To collect data for herbaceous plants, five 1 m × 1 m subplots were laid in each of the main plot, where four were at the corners and one at the center. Cover/abundance values were visually estimated to use for cluster analysis. Shannon -Wiener Diversity Index was used to calculate species diversity, richness and evenness whereas Soresen's Similarity ratio was used to compare the vegetation with other related vegetation. Two hundred and thirteen species were recorded from the sample plots, where Fabaceae, Asteraceae and Poaceae were the most dominant families with 23, 22 and 12 species respectively. Eleven endemic and two near endemic species were recorded from the study area. Based on IUCN Red Data List, nine species were least concern; three were near threatened while one was vulnerable. Three plant community types were recognized from the study area.
INTRODUCTION
Ethiopia is a country found in the horn of Africa between the geographical coordinates of 3 o 24′ and 14 o 53′
North and 32 o 42′ and 48 o 12′ East. According to MOA (2000) , the total area of the land of the country is 1.12 million km 2 . The country has different topographic land features such as mountains, deep gorges, low lands, valleys and flattened plateaus. These different topographic features assisted different types of flora and fauna that have been well adapted to their own geographical features and climatic conditions. According to Fayera Senbeta et al. (2007) , the climate and topography of Ethiopia vary considerably and appear to have effects on the distribution of biological diversities. Thus, Ethiopia has been considered a country having high biodiversity in Horn of Africa (NBSAP 2005) . A large part of Ethiopia was believed to have been covered by forests and woodland vegetations in the past (Friis 1992). However, due to continuous massive deforestation made on it, the vegetation cover has been reduced through time to what it looks like at the present (Moges et al. 2010) . Different researchers have studied the vegetation of Ethiopia at different times (White 1983 , Friis 1992 , Teketay 1992 , Bekele 1994 , Ayalew 2003 , Awas et al. 2001 , Senbeta 2006 , Senbeta et. al. 2007 , Didita 2007 , Adamu et al. 2012 , Dibaba et al. 2014 . The results of these studies could broadly categorize the vegetations of Ethiopia into nine major types. These include: Afroalpine and Subafroalpine Vegetation, Dry Evergreen Montane Vegetation, Moist Evergreen Montane Forest, Evergreen Scrub, Combretum-Terminalia (broad-leaved deciduous) woodland, AcaciaCommmiphora (Small-leaved deciduous) woodland, Wetlands, Lowland Dry forest, and Desert and semi-Desert scrub. Out of the nine vegetation types, four of them occur in the dryland regions. These include, 1) Combretum-Terminalia (Broud-leaved deciduous woodland), 2) Acacia-Commiphora (Small-leaved deciduous woodland), 3) Desert and semi-desert scrub land, and 4) Dry Evergreen Montane Vegetation.
The coverage of each of the vegetation category has been declining rapidly due to the anthropogenic impacts such as demand of land use for expansion of agriculture by local farmers, overgrazing, illegal exploitation of forests and forest products (Friis 1992 , Senbeta & Tefera 2001 . Extensive agricultural investment and expansion of road construction through vegetation are also becoming other causes of deforestation. Currently, increasing rate of drought, desertification and shortage of food for both humans and animals are becoming serious problems that need attentions (Moges et al. 2010 ). These problems are directly related to the pressures exerted on vegetation by human beings, and thus need immediate solutions. Therefore, it is very important to study the current status of our vegetation to identify the problems and threats associated with them and make a useful recommendation that is helpful for planning their future conservation and sustainable management.
The aim of this study was to generate basic scientific information by identifying and documenting the floristic composition and plant community structures of the vegetation in the study area. In addition to this, it aimed to assess and point out the environmental factors influencing the structures of the plant communities.
MATERIALS AND METHODS

Description of the study area
Ilu Gelan District is found in West Shewa Zone of Oromia Regional State, central Ethiopia ( 
Climate
The climate of Ilu Gelan District is considered to belong to the Weina Dega and Kolla agro-ecological zones of Ethiopia. As most parts of the District are found in the low land, the mean annual temperature of the area is relatively high (Amenu 2007) . Meteorological data obtained from National Meteorology Service Agency (NMSA 2015) , indicates that Ilu Gelan area obtains high rainfall between May and September and low rainfall from December to February (Fig. 2) . The climadiagram figure shows that the study area is typical of forest vegetation rainfall distribution. This indicates that the woodland vegetation was resulted from cutting effects exerted on the original forest in the past. According to the data, the highest mean annual rainfall of the study area recorded for twenty years (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) was 1351 mm and recorded in July whereas the lowest mean annual rainfall was 11.2 mm and recorded in February. The mean maximum temperature over the twenty years was 28.1ºC while the mean minimum temperature was 13.8ºC. The highest temperature, 31.7ºC, was recorded in February whereas the lowest temperature, 11.2ºC, was recorded in November. 
Sampling design
Systematic transect sampling following Kent & Coker (1992) was used for the study. After the highest altitude was recorded, one 20 m × 20 m quadrat was first taken at the peak of Dirki and radiating transects were laid down from the top to the base of the mountain in four (N, W, S and E) directions. However, in the case of Jato, vegetation cover is found only in the north and north-west facing aspects of extending escarpment. Thus, three transect lines were laid down from the top to the base of the escarpment on the north and north-west facing aspects, where the distance between the three consecutive transects was measured to be 300 m.
Along 
Data collection a. Environmental data collection:
In each of the quadrat, altitude and geographical coordinates were measured using Garmin 72 GPS (Geographical Position System) and aspect was determined using Suunnto Compass. Codes were given to aspects following Woldu et al. (1989) as: North= 0; East= 2; South= 4; West= 2.5 and NW= 1.3
Ecological disturbances such as grazing and impacts of human beings (cutting, collecting firewood, producing charcoal and trampling in the vegetation) were noticed and recorded as present or absent in the sampled plots. Grazing intensity was estimated following Woldu & Backeus (1991) and Tekle et al. (1997) as: 0= nil; 1= slight; 2= moderate and 3= heavy The state of human interference was estimated following Hadera (2000) , Yeshitela & Bekele (2002) , Kidane et al. (2010) and codified using a 0-3 subjective scale to record the degree of the impacts (from cutting, fuel wood collection, charcoal production and sign of trampling) as: 0= nil; 1= low; 2= moderate and 3= heavy b. Vegetation data collection:
Data collection was conducted from November 06 to 20, 2014. A complete list of trees, shrubs, lianas, and herbs was made from the systematically selected plots laid down along each transect. Plant species that occur outside the sample plots, but inside the study area were recorded as present in the floristic composition to produce a complete list of the plants in the vegetation area. Estimation of cover/abundance values for woody species was made and recorded in the field.
The local name of each species, if present, was recorded during the field work. Specimens of all encountered woody and herbaceous plants were collected, pressed, dried and brought to the National Herbarium (ETH), Addis Ababa University, for taxonomic identification. The specimens were identified by comparing with authenticated specimens housed at ETH and by referring to the Flora of Ethiopia and Eritrea. Voucher specimens were kept at ETH.
Cover abundance data defined here as the proportion of area in a quadrat covered by every species recorded and gathered from each quadrat were converted to the 1-9 Braun-Blanquet scale, which was later modified by van der Maarel (1979) .
Data analysis a. Vegetation classification:
The computer program R software for windows 3.0.2 version was used to analyze the vegetation data through Agglomerative Hierarchical Classification technique. Euclidean distance and Ward's method were used for clustering the vegetation data using R software for windows 3.0.2 version. Three plant community types were obtained from the hierarchical clustering analysis and named using two characteristic species having the highest mean cover abundance values in their community.
b. Diversity analysis:
Shannon-Wiener Diversity Index was used to analyze the species diversity, species richness and evenness of the vegetation as:
H= -∑ Pi ln Pi Where, H: Shannon-Wiener Index; Pi: proportion of individual species; ln: log base n .
The equitability or evenness of the species in each quadrat was computed using the formula:
Where, S: the number of species; Pi: the proportion of individuals of the i th species or the abundance of the i th species expressed as a proportion of total cover; ln: log base.
c. Phytogeographical similarity:
Sorenson's Similarity ratio was used to evaluate the similarity between the three plant community types of the vegetation in the study area and as well as the similarity between the Vegetation and four other previously studied vegetationon the basis of their species composition.
Where, Ss: Sorensen's similarity coefficient; a: number of species common to both samples /communities/ study areas; b:number of species in sample 1; c: number of species in sample 2.
RESULTS
Floristic composition
The study showed that Dirki and Jato vegetation (Fig. 3 & Fig. 4 ) had high species richness in plants of different growth forms. Plant species of different growth forms (trees, shrubs, lianas and herbs) were recorded from the study area (Fig. 5) . Out of the total plant species recorded from the study area, trees and herbs each comprised 32.71% while shrubs and lianas constituted 27.57% and 7.01% respectively. A total of 69 families with 167 genera and 214 species were recorded from the study area (Appendix 1). Of all the families, Fabaceae, Asteraceae and Poaceae were the three most dominant families represented by 18, 15 and 11 genera, and 23, 22 and 12 species respectively. These three dominant families together constituted 57 (26.64%) of the total species richness in Dirki and Jato Vegetation. The next dominant families, Euphorbiaceae, Acanthaceae, Rubiaceae, Lamiaceae and Combretaceae were represented by 11, 9, 9, 9 and 7 species respectively and constituted 45 (21.03%) of the total species. Other four families which accounted 23 (10.75%) of the total species were Malvaceae, Moraceae and Rhamnaceae and constituted six species each, while Solanaceae was represented by five 5 species. Each of the families Oleaceae, Ranunculaceae and Rosaceae were represented by four species while Boraginaceae, Celastraceae, Loganiaceae, Sapindaceae and Verbenaceae were represented by three species each. These eight families constituted 27 (12.62%) species while other 13 families represented by 2 species each constituted 26 (12.15%) of the total species. The rest 36 families that contributed 16.82% of the total species were represented by one species each. Out of the total 214 species identified from the study area, one hundred and six, which were collected from the 54 quadrats were used in the floristic analysis. The rest 108 plant species were collected from outside of the quadrats but inside the woodland vegetation, and included in the floristic list to make the description of the vegetation more reliable. Out of the total plant species identified from the study area, eleven species were identified as endemic to Ethiopia while two were near endemic i.e., confined to Ethiopia and Eritrea (Table 1) . Based on the IUCN Criteria of level of threat, nine species were least concern (LC), three species were assessed as near threatened (NT) while one species was vulnerable (VU).
Endemic plant species
Vegetation classification a. Plant community types:
Three plant community types were identified from the hierarchical cluster analysis using the computer software program R for windows version 3.0.2. The computer program for determining the optimal number of clusters was used to decide the number of plant community types. Ward's method and Euclidean distance were used to draw the dendrogram showing dissimilarity among the three clusters (Fig. 6) . The vegetation classification was done by using the cover abundance value estimate of each species included in the analysis. Distribution of the three plant community types (C 1 = Community Type 1, C 2 = Community Type 2, and C 3 = Community Type 3) along with their altitudinal range was given in table 2. The plant community types were named by two characteristic species confied to only one of the three plant community types (Table 3 ). Descriptions of the three plant community types a. Acacia etbaica -Lantana trifolia community type This community type is distributed between the altitudinal range of 1920-2136 m a.s.l. It is represented by 13 plots comprising 62 plant species; out of which 50 are commonly shared with community two and 51 with community three. Acacia etbaica and Lantana trifolia are the characteristic species of this community. Acacia abyssinica is a dominant tree species in this community type while other common tree and shrub species associated with the community include: Maesa lanceolata, Syzygium guineense, Combretum molle, Premna schimperi, Hypericum quartinianum, Rosa abyssinica, Stereospermum kunthianum and Nuxia congesta. In this Table 2 . Distribution of plots of the three plant communities with their altitudinal ranges. C1 1920-2136 13 3, 39, 40, 41, 42, 43, 46, 47, 48, 49, 50, 51 and 52 C2 1950-2078 19 1, 2, 4, 5, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 33, 34 and 35 C3 1803-1953 22 6, 7, 8, 9, 10, 11, 12, 25, 26, 27, 28, 29, 30, 31, 32, 36, 37, 38, 44, 45, 53 and 54 community, common Species richness, evenness and diversity of the three communities Shannon-Wiener diversity index was computed for the three plant community types of the woodland vegetation of Ilu Gelan District (Table 4) . Community three had the highest diversity followed by community two while community one showed the least diversity. Community type three had the highest species richness whereas the least species rich community is community type one. However, equitability (evenness) which measures the relative abundance of different species present in each community showed relatively the highest value for community two followed by community three and the lowest for community one. Similarity between the three plant community types Sorensen's Coefficient Index was used to calculate the degree of similarity among the three plant community types. The highest similarity was observed between communities one and three while the least similarity was observed between communities two and three. The result from the analysis showed communities one and two, community one and three, and communities two and three shared about 74.63%, 64.97% and 78.57% similarity in species composition respectively.
Community Altitude (m a.s.l.) Total plots List of plots
DISCUSSION
Dominance of Fabaceae and Asteraceae has been reported from different floristic studies done by different researchers at different times (Yineger et al. 2008 , Tadesse et al. 2008 , Abdena 2010 , Kebede 2010 , Didita et al. 2010 , Alemu 2011 , Adamu et al. 2012 , Dibaba et al. 2014 . Similarly, the results from analyzed data showed that Fabaceae and Asteraceae are the most dominant species in Dirki and Jato Woodland Vegetation. Fabaceae and Asteraceae are represented by 23 and 22 species respectively, while Poaceae followed by 12 species. The dominance of these families is also in line with the assessment results that show their dominance positions in the Flora of Ethiopia and Eritrea. Fabaceae and Asteraceae might have got the top dominant position probably due to having efficient pollination and successful seed dispersal mechanisms that might have adapted them to a wide range of ecological conditions in the past (Kelbessa & Soromessa 2008) . However, the variation in topography and environmental conditions like the amount of rainfall and temperature could be the causes of variation in dominance positions of plants taxa. Ethiopia is considered one of the countries of east Africa known by plant endemism (Vivero et al. 2005) . The diverse topographic land features having various climatic conditions assisted Ethiopia to be a country of high biodiversity (Gebrehiwot & Hundera 2014) .
Results from data analysis showed that the woodland vegetation of Dirki and Jato consists of 13 endemic species of the flora of Ethiopia and Eritrea. From these, 11 species are endemic to Ethiopia while two are near endemic (Lippia adoensis and Solanum marginatum are confined to Ethiopia and Eritrea). Based on the IUCN Criteria of the level of threat, nine species are least concern (LC); three species are near threatened (NT) while one species has been categorized under vulnerable (VU).
Plant community types
The results from cluster analysis showed that there are differences among the three plant communities in species composition. The differences could be attributed to variations in environmental gradients that can limit the ecological distributions of plant species (Lulekal 2014) . As described in Bekele (1993) , this variation in species composition could also be related to the effects of environmental factors such as altitude, aspect, soil contents and moisture, human impacts and grazing intensity. Lower altitudinal ranges, aspects more exposed to sun light directions, soils with sufficient moisture contents and part of vegetation less exposed to disturbance accesses can support relatively more biodiversity than the reverse of each component.
CONCLUSION
The results from this study showed that plant species of different life forms (trees, shrubs, lianas and herbs) were identified from the vegetation of Dirki and Jato in Ilu Gelan District. Out of the total plant species recorded from the vegetation, most proportions (65.42%) were trees and herbs while the rest 27.57% and 7.01% were shrubs and lianas respectively.
Plants recorded from the study area belong to 69 families, 167 genera and 214 species; whereas Fabaceae, Asteraceae and Poaceae were the most dominant families with 23, 22 and 12 species respectively. These three dominant families constituted 26.64% of the total species richness of the study area. Euphorbiaceae and Acanthaceae were the fourth and fifth dominating families while Rubiaceae, Lamiaceae and Combretaceae were the next three consecutive dominant families in the vegetation. These five species are represented by 11, 9, 9, 9 and 7 species respectively, and constitute 45 (21.03%) of the total species recorded from the study area. Families Malvaceae, Moraceae, Rhamnaceae and Solanaceae constitute 23 (10.75%) of the total species and the first three families were represented by six species each while Solanaceae contributed five species. Families Oleaceae, Ranunculaceae and Rosaceae were represented by four species each while families represented by three species each in the vegetation were Boraginaceae, Celastraceae, Loganiaceae, Sapindaceae and Verbenaceae. These eight families together contribute 27 (12.62%) of the total species while other 13 families represented by two species each constituted 26 (12.15%) of the total species. The rest 36 (16.82%) families were represented by only one species each.
Of the total 214 species identified from the study area, 11 are endemic to Ethiopia while two species are near endemic (Lippia adoensis and Solanum marginatum are found in Ethiopia and Eritrea only). According to the IUCN Red Data List, nine of these species were included in least concern (LC), two were considered near threatened (NT) whereas one species has been put under vulnerable (VU) category.
Based on the cover abundance values of the identified species, three plant community types were recognized from the study area and named by two characteristic species having highest mean cover abundance estimate in each community. The three communities are Acacia etbaica -Lantana trifolia Community Type, Buddleja polystachya -Teclea nobilis Community Type and Combretum paniculatum -Rothmannia urcelliformis Community Type. Community three had the highest diversity and species richness than the two communities. Communities one and two were more similar in species composition than communities one and three or two and three. 
